Abstract：In the present study, a laminar natural convection flow of H2O-Cu nanofluid in a two dimensional enclosure has been investigated using a thermal lattice Boltzmann approach with the Bhatnagar-Gross-Krook (BGK) model. The effect of suspended nanoparticles on the fluid flow and heat transfer process have been studied for different controlling parameters such as particle volume fraction (Ф), Rayleigh number (Ra). For this investigation the Rayleigh number changes from 104 to 106 and volume fraction varied from 0 to 10% with three different particle diameters (dp), say 10 nm, 20 nm and 40 nm. It is shown that increasing the Rayleigh number (Ra) and the volume fraction of nanofluid causes an increase of the effective heat transfer rate in terms of average Nusselt number (Nu) as well as the thermal conductivity of nanofluid. On the other hand, increasing the particle diameter causes the decrease of the heat transfer rate and thermal conductivity. The result of the analysis are compared with experimental and numerical data both for pure and nanofluids and it is seen a relatively good agreement.
Introduction
In the recent years, the micro and nano phases and components [8] [9] . Using the two-component LBM, Shan [10] The results of the analysis are compared with experimental and numerical data both for pure and nanofluids, and shows a relatively good agreement. 
Formulation of the problem
Here, can be defined as
where   is the lattice weighting factors. Therefore the equilibrium velocity
Simultaneously, the lattice Boltzmann energy equation without viscous dissipation for nanofluid defined as [12] 
The energy distribution function can be written as 
Where    and    are the concentration of viscosity and diffusivity of each component respectively. Solving the equations (1) and (5) with other approximations, we get all information that we interested in our study.
Results and discussion
Consider a two dimensional square cavity as shown in Figure 1 and Prandtl number(Pr), for dp = 10nm with particle volume fraction Φ=0.05. 
Conclusions
In the present paper, the thermal 
